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Detailed explanation of th e invention 

The present invention relates to a method for the manufacture of a novel cmnamic acid 

amide represented by the general formula (I): 



2 



Cr 



CH-CHCONHOH 




B 



R 



(I) 



(in this formula, R represents a lower alkyl group, and B represents an oxy group, a lower 
alkoxyl group, a lower alkyl group, a nitro group or a halogen atom). 

To explain more specifically, the present invention relates to a method to obtain a novel 
cinnamic acid amide represented by the general formula (I) given previously by the reaction of 
cinnamic acid or its reactive derivatives represented by the general formula (II): 



(in this formula, A represents an oxy group, a halogen atom, or a lower alkoxyl group) and a 
substituted a-lower alkylbenzylamine represented by the general formula (III): 



(in this formula, R and B are the same as described above). 

The compounds obtained by the method of the present invention are novel compounds 
not described in the literature. The present substance group has remarkable [blood] pressure 
reduction, anti-inflammation, and pain-relieving effects. 

The objective of the present invention is the manufacture of useful compounds in an 
industrially advantageous manner. 

As feedstock substances that can be used in the method of the present invention, for 
example, those having the following substituent groups are available. That is: 

B: hydroxy, methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, t-butyl, methoxy, ethoxy, 
n-propoxy, i-propoxy, n-butoxy, i-butoxy, t-butoxy, fluorine, chlorine, bromine, iodine, nitro, 

R: methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, t-butyl, 

A: hydroxy, chlorine, bromine, iodine, methoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy, 
i-butoxy, t-butoxy, and so on can be mentioned. 

Next, embodiments of the reaction will be explained individually. When using cinnamic 
acid, approximately equivalent molar amounts of cinnamic acid and amine are reacted with a 
dehydrating aid, such as dimethyl, ethyl, propyl, butyl or other alkyl carbodiimides; diphenyl 
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carbodiimide, dibenzyl carbodiimide, dicyclopentyl, hexyl, heptyl or other alkyl carbodiimides; 
or the like in an appropriate solvent, such as benzene, toluene, xylene, or other aromatic 
hydrocarbons; petroleum ether, petroleum benzene, ligroin, gasoline, pentane, hexane, heptane, 
cyclopentane, cyclohexane, cycloheptane, or other aliphatic hydrocarbons; ethyl ether, propyl 
ether, tetrahydrofuran, dioxane, or other ethers; methyl acetate, ethyl acetate, propyl acetate, 
butyl acetate or other esters; acetone, methyl ethyl ketone, methyl butyl ketone or other ketones; 
dichloromethane, dichloroethane, chloroform, carbon tetrachloride, or other haloalkanes; methyl 
alcohol, ethyl alcohol or other alcohols, to obtain the desired products. Furthermore, it is also 
acceptable that cinnamic acid and amine may be heated and reacted with an ion-exchange resin, 
such as IRA-400 or other anion-, cation-exchange resin, and benzene, toluene, xylene or the like, 
and if necessary, using a water separator. Furthermore, cinnamic acid and amine may be heated 
and reacted with, for example, p-toluenesulfonic acid, p-toluenesulfonic acid chloride or the like 
and benzene, toluene, xylene, chloroform, carbon tetrachloride, pyridine, lutidine or the like, and 
if necessary, using a water separator, to obtain the desired products. Moreover, a mixture of 
cinnamic acid and amine may be simply heated or distilled in the presence or absence of a 
dehydrating agent to obtain the desired product. 

When using a lower alkyl ester of cinnamic acid, this can react with amine in the absence 
of a solvent or, if necessary, in a solvent like benzene, toluene, xylene, or other aromatic 
hydrocarbons; petroleum ether, petroleum benzene, gasoline, ligroin, pentane, hexane, heptane, 
cyclopentane, cyclohexane, cycloheptane, or other aliphatic hydrocarbons; methyl alcohol, ethyl 
alcohol, propyl alcohol, butyl alcohol or other alcohols; ether, tetrahydrofuran, dioxane, or the 
like in the absence of a catalyst or, if necessary, in the presence of methylate, ethylate, propylate, 
butylate and so on of lithium, sodium, potassium and so on or other alkali catalysts; pyridine, 
lutidine, picoline, trimethylamine, triethylamine, dimethyl aniline, diethyl aniline, or other 
tertiary organic amines as a catalyst in a heating range of 50°C to 400°C under atmospheric 
pressure or in an autoclave for 30 min to about one month or so to achieve the objective. It is 
desirable that the alcohol formed during the reaction is removed out of the system. However, it is 
not necessary to do so. 

The reaction with cinnamic acid halide can be carried out by using thionyl chloride, 
phosgene, acid chloride, acid bromide or the like manufactured by other methods in an 
appropriate solvent, such as benzene, toluene, xylene, or other aromatic hydrocarbons; petroleum 
ether, petroleum benzene, ligroin, gasoline, pentane, hexane, heptane, cyclopentane, 
cyclohexane, cycloheptane, or other aliphatic hydrocarbons; chloroform, carbon tetrachloride, or 
other haloalkanes; acetone, methyl ethyl ketone, methyl butyl ketone or other ketones; methyl 
acetate, ethyl acetate, propyl acetate, butyl acetate or other esters; with lithium hydroxide, 
sodium hydroxide, potassium hydroxide, lithium carbonate, sodium carbonate, potassium 
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carbonate, calcium carbonate, lithium bicarbonate, sodium bicarbonate, potassium bicarbonate, 
or other alkali metal or alkaline-earth metal compounds, or pyridine, picoline, lutidine, 
trimethylamine, triethylamine, dimethyl aniline, diethyl aniline, or other tertiary amine as a 
promoter, to obtain the desired products in an extremely easy manner. 

An explanation will be given on the basis of application examples in the following. 
However, these examples are not restrictive. 



Application Example 1 

14.8 g of cinnamic acid, 13.5 g of a-p-dimethylbenzylamine, and 0.3 g of 
p-toluenesulfonic acid chloride in 300 mL of chloroform with a water separator were heated for 
20 h. The chloroform layer was subjected to acid washing, alkali washing, and water washing, 
then dried and concentrated. It was then recrystallized from 70% alcohol to obtain 24.1 g of the 
desired product with a melting point of 141-142°C. 



Elemental analysis 

Theoretical value Analytical value 

C(%) 81.47 81.49 

H (%) 7.22 6.93 

N (%) 5.28 5.24 



Application Example 2 

14.8 g of cinnamic acid, 13.5 g of a-p-dimethylbenzylamine, and 21.6 g of dicyclohexyl 
carbodiimide were dissolved in 300 mL of chloroform. It was allowed to stand as is at room 
temperature for one night. A small amount of acetic acid was added to remove excess 
dicyclohexyl carbodiimide. The precipitate was filtered off. The filtrate was treated in the same 
manner as in Application Example 1 to obtain 22.6 g of the desired product with a melting point 
of 142-1 43°C. 



Elemental analysis 

Theoretical value Analytical value 

C(%) 81.47 81.51 

H (%) 7.22 7.14 

N (%) 5.28 5.26 
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Application Example 3 

The reaction was continued for 32 h by the addition of 14.8 g of cinnamic acid and 15 g of 
a-p-dimethylbenzylamine, while water forming as a by-product at 180°C was being driven off. 
After completion of the reaction, it was dissolved in chloroform and treated in the same manner 
as in Application Example 1 to obtain 23.5 g of the desired product with a melting point of 
141-142°C. 



Elemental analysis 

Theoretical value Analytical value 

C(%) 81.47 81.45 

H(%) 7.22 7.31 

N(%) 5.28 5.22 



Application Example 4 

To 16.2 g of cinnamic acid methyl ester and 13.5 g of a-p-dimethylbenzylamine, 0.3 g of 
sodium methylate was added. It was heated and stirred at 140°C for 4 h. 

After the completion of the reaction, it was treated in the same manner as in Application 
Example 1 to obtain 24.0 g of the desired product with a melting point of 140-141°C. 



Elemental analysis 

Theoretical value Analytical value 

C(%) 81.47 81.30 

H(%) 7.22 7.21 

N(%) 5.28 5.21 



Application Example 5 

16.1 g of cinnamic acid chloride were added dropwise into 13.5 g of ot-p-dimethyl benzyl 
amine, 9 g of trimethylamine, and 200 cc of chloroform at 0°C to 5°C. After completion of the 
reaction, it was allowed to stand as such at room temperature for one night. It was treated in the 
same manner as in Application Example 1 to obtain 25.9 g of the desired product with a melting 
point ofl42-143°C. 



Elemental analysis 

Theoretical value Analytical value 

C(%) 81.47 81.40 

H (%) 7.22 7.02 



n(%; 



5.28 



5.26 



From the methods in Application Example 1 through Application Example 5, the 
following compounds were obtained. 



(!) f*^CH-CH0ONH0H^^-C/ , , , 2 , ,. 



OH, 



(2) 




CH-CHCONHCHhQ- Br 0^ l3wl3 3r 
OH, 



(3) 
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OH, OO t H, 



(4) 




(5) 



(6) 
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Key: 1 Melting point 

Claim 

1 . A method for the manufacture of a novel cinnamic acid amide represented by the 
following general formula: 



^^Jp CH - CHCONHCH-^^ 



B 



(in this formula, R represents a lower alkyl group, and B represents an oxy group, a lower 
alkoxyl group, a lower alkyl group, a nitro group or a halogen atom) characterized by the fact 
that cinnamic acid or its reactive derivatives represented by the following general formula: 

^^J— CH-CHOOA 

(in this formula, A represents an oxy group, a halogen atom, or a lower alkoxyl group) is reacted 
with a racemic d or 1 substituted a-lower alkylbenzylamine represented by the following general 
formula: 



<r 



B — h 11™ 
R 



(in this formula, R and B are the same as described above). 
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